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1 



#7] Rl^ <Hi€*>, tiS 5E^r Ci~C 3 

^^171o1jl; R 2i=. ^€*h (CR 4 H) n 0H HL^cr C 6 (R 5 ) m HiOl^; R3^ ^ ^ o] ^A># 7 1 , *M 
^Alnll^ol^A^y], *M^7], ^«*}, 3:>ol^Al7l, Sfl^l f^lH AjEHsJ ^o] 
H ; R 4 tt Ci^Cio^ ^^710]^; R5^ R 4<^ ^7^- <S±, MIS. SE^r fcH-ojjL ; X ^ Y 

^171 £^ ^ = ^^71 o|ji; n , m ^ l^r 1 ~ 5^ ^^ojcf. 
£ 1 




R; 
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°l^ A >#7lS. *\%& ^l^tb ^°HH3N 5^1- {New photochromic 

diarylethene substituted with isoxazol group} 

^W^Hl 11 W 365 nm^ ^sj-^* ^ M^u^ i^^o] t^l- 

^ ^(^Hl 12)<H1 365 nm^ °fl M-^-^ ^-^^ i^lH^fil ^ 

Afl ^(^A]<^1 i4)ofl 365 nm^ ^^-g- 2iA}f nfl M-B)-^ £-#1^ o| 
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2^ r]oy=L^$]o)!E ^z))Q\-9) a-AV^ o) -f , °1 5.^-3 2: 

*M 3<H\t ^ 3? -?-^*> 71^1^ #£1- M-Ej-ilH, ^-71^-7))^, ^3*1 ^ 

<5> ^o}|o)lg7j) #£Xfl ^1--^ 1985^^1 tH3€ ojEfl ^-^Af^ <gofl o]*> ^Aflol 

^^M-^l ^t!: sj-^l-S. <£3^ [Japan Kokai Tokkyo Koho; JP 

86-263935; J. Org. Chem. , 1991, 49, 373]. °H n^-ef -fi-IE^l-SJ ^ « G > 

^o] <£^S\o] #_0^ ojs- 7 >«^ %t\+EL, ±.7\7\^ 4i^-g- ^ 

$1*1, ##31, %^^<H1 oj-g-s>3iir <£^-7} i&o} tl^il 5U*=H Japan Kokai 

Tokkyo Koho; JP 91-261782, 91-261781, 91-261762, 92-178383, 92-178382, 94-199846, 
91-135977, 93-59025, 93-169820, 93-11406, 93-301873, 94-267071, 95-72567, 
96-69083, 96-245579, 97-61647, 97-80681; Takeshita, M; Uchida, K; Irie, M. Chem. 
Commun., 1996, 1807-1808]. 

2] SAf^ ^#2] ^2] ^=-o> ^.^ S^l"^ S} ^ gc 

«3-^^-7> -R-^Tr ^l-g-^7] W 7 >*1 "fr$3 3^1- °1 aflo> 

&i=HJapan Kokai Tokkyo Koho; JP 95-89954 , 97-71585 , 97-77743 , 97-77767, 
05-30173] . 

<7> n. ^ l,2-a]i(2-olH-^]S[b]E] i^l-3-^ )S}Afs-^s.Al ^s. Jffl^aj- ^--g; 
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ItS-^a^tJ. Org. Chem., 1991, 49, 373]. ^M", 1 ,2-*}^{2-*\} ^-«flS[b] E]_2. 

*W SL^j-Tfl 5]^, JL&Z} ^-§-^°l ^-g^l ^<5}c*} ^Qj^. «Vn^ ^^7} 

^JL, ^*]MH ^ ^£7} ^0} %^XS\ Jr-g-o} ujcf. JL^# ^o] 7 ] <H*H 

*1«:=1 Cl^ofl^l JL^} ^liflofl ^o] SL^T]] S^, ^-JjL 

-g-#^^ A ^^7> <a^\+l4. °H 4^ #*1*> ^-8-^- ^fl ^71^-^ *]3]^ 

^£14 ^€1: ^7} nflp>cf cfSTfl u^o.^. ^Jl^5] ^ *fl*Hl .2.*}!- 7> 

^-^S[b]&l-2-€-3 , -^)-2-(2'-^l^-«3!^[b]El^.^l-3 , -^)*U|.l.=-^.5.Al#s^l^l ^ 71 
*1 3:7171- 5L<$& C]o>^ oj]^ ^#o] ^&S)o] cf^ ^-8-^51 g-aflfe 

tfl^sl [Japan Kokai Tokkyo Koho; JP 05-301873; Irie, M. Chem. Rev., 2000, 
1685-1716], ^£7} Ir^^-^V^ #$0} 01 ji ^ 3^5. o]*fl 71^-7]]^.^^^ 



[igj-^ol o]-^^ ^ 7l#^ 4^11 
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7>ir*H 7)^S.^ -f-oflo] _o_g. 0 j 7>^*V xifl-^ 

sl-tM-* ^Ss>7l ^^4, °]^V#°1 

<H ^H3°l ^127} 7>^^ ^-^5>J1 £ ^-^-i: ^s>7fl £]53t}. 

<9> 4^1, ^-^^ ^-^^ JL^o] ^o^q-t^ ^Ei Jl^l- nfl*^ # 

-§"^°1 7}7]b cloV^oll^Tj] 2}-^^ 4^}^ %o}jl t S.^^ 



<11> ! 



<12> 




<13> ^-71 2}-^ 1<HH : 

<14> R Lg. ^^^K SEb ^l^r «1 *1 C!-C 3 ^^^7] o] ji; R 2^ 

31-7 



10^ 



1020010011544 



2001/4/ 



(CR 4 H) n 0H SE^r CeCR 5 )^ °) ^ ; R 3 ^ *)^°l^r>M-#7l , 

^ol = S.AHl^o]^A>^7l, 0^1^71, ^dl^h SH^AI 7l, 3fl^7] ^ Efl 5} 

R 4 ^ Ci~Cio^ <y-^7i ; R 5^ r4^ ^4 <£^, ^is sett x 



<15> 



<16> 



<17> 2) NH 2 0H • HC1 ^ °|7l^ ^-M-i: ^7>*H ?! t)~g- N-fSS^ 
A|o>nl = (NCS)l- ^7>*>o^ a_V-§-A] 

<18> 3) R 2 S °M|f| i& sHa-§- ^ <^7)^ #nfl^- 3J7>SH ^-S-^l^l^ ^-ir it 

<19> 2 



<20> 




<2i> # 7 ] 3.*}-ai 2 «IH : 

<22> R io. ^Aj ; a].^-^ gc^ 5E-=r yl^]^€ Ci~C 3 «^^3l7lolJl; R3^ 5)1 



dt.§. 5E^ al^l^sl ^1^317) £E^ 7} ^£.^7} o]t\-. 
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<23> »^9) ^1^ ^HHM ^ v 

<24> #7] s|.§vai 1S ^A]E]^ SfrW 0.1 ~ 90 

^H^-f ellfj- «j d)c f^]^ a}e»s} l# o]^-s] ^x] 10 ~ 89.9 

f^%S}-; 1# 2^ oj^-o) -3-7I 10 -~ 89.9 ^^%# 

<25> SE*!-, 7>^tb ^ S^#^r, A oM IS 5.^ 

S]^ 5}-^-^ 0.1 ~ 90 35. fi^s)^- fi^^ X^o]-^^Eflo]E 

1**11 10 ~ 99.8 ^fcsj-; IrisiM* 7}x^ ^-^=^m #B}JI^ 0 ~ 80 ^^%(^7}*> 

*] &<>K51 -^U^)^: ^7flAl^] * ^7flAl*fl ^cHj^l AjlJl^ #^7flA]^ 0.1 ~ 10 *§^% 
Q\ 1^ 5E±r 2# -fM-g-nfl 0-90 ^^%(^7>*>^1 -J?^*}-)-!- 5L^W. 

<26> 3 

<27> ^ / \ / === 

CH 2 -(CF 2 ^CH 2 
<28> AV7I 2}-^ 3<M, n^: 0 ~ 10^ 

<29> #i£aH J^o] J^i^ ojel J7«-*)- nfl^Sf #-g->S 7} 

^^MM- ^^1^ oj-^firie, M.; Miyatake, 0.; Uchida, K; Eriguchi T. JACS, 
9894(1994)] ©.S. ^lS^ ^oflHl 31(2}-«M 2)# i^sj-Al^Jl, o]^- n- 
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~5~ 



<30> [HV-g-Al u 




t=K °H, S^S^-S-^r «o v ^* 0 l-§-^H ^l^^cftlrie, M.; Miyatake, 0. ; 

Uchida, K; Eriguchi T. JACS, 1994, 9894]. 



NH 2 0H-HC1 ^ ^7l^ ^-g-^# ^>^o.S ^7}-sH #-§-*l*li=K ^ e d N-# 
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<33> 3) oHUg^l 5}-tJ-l- ^71^ ^Dfll- |7}5H ^-g^lfe 

t}. *t^, ojH^l^^ol^oH ^-o] cf-g-, ^-71 ^^ftt^-. °1 

"fl. -10 - 30TC°H, ^-S- *l?b8- 5^: ~ 10*1 <$7] <g7]s§ # 
NMR, IR 

<34> H-^^ cMMM i^-SKr 3&>S^g- =L ^^S. 

<35> u^, ^^Ajj aV^ S^#^r 1) <#7] 2|-*1-A1 1S ^AjS]^ 1=1 c^ofl ^ 7)] # 

^£ If 1 0.1 - 90 2) #el-i:5fl^, #&1?KM 0 1S, #e} 

>H ^l^ Jl£-*> ^1 10 ~ 89.9 3) 1^ J£^r 2^ -ft-71-g-ffl io 

~ 89.9 2:^ all- ^ j£ o].g. 15 ~ 130 TC^l ^£<HH JSH&SH afl^c].. 
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^-l-o] ^*H1 4*4 ^7>5. ^7>^ ^ Si 4. A o V 7l 2:##£- 

y o V ^^-^. S^tV ^ 15 ~ 130 M £.E<HH -§-*fl» ^^71 14 ^SMM 

7> : §-^ 

<38> 0]^] ^12:^ 200 ~ 500 nm^ ^^^H l^S* 44-^4-. 

J£*V, afl^ ^^olM- ^ 300 ~ 800 nm^ 

<4M S-*rH# 4-eHItt C^VfHM 3^-^ ^0} afl^tf. 



7>^^>^^£ 200 ~ 800 nm ^ *) Q }^7} M-^uJ-ji ^-^An^o] 0-+ 

<40> f^7>^ ^"^^ «^ S##^r 1) ^71 5^*1 IS. ^HH^l 

f^H A}Bi}5l 1^ o]#o^ 0.1 ~ 90 f^%, 2) #7] sJ-SH 5*1 5) fe- ^ 

4°1-^13HH ^-^1 10 ~ 99.8 3) lri^l-711- 7>^1^ #^14 

-H^ 0 - 80 ff*(|7}5H $rO>;£ JjLtJJ-), 4) <l7flAl^ % %7^]A ^°\}*\ *I ©| € 1 

# ^^-711^]^ o.l ~ 10 5) 1# 2# ol#^ -^-71-g-nfl o~90 
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%(%7}*}X) Qo}5L ^fl2:^C}. °]7}*), -i-i5l-7l# 7}*]$= #=8^1 

wl^(l,l-^ D il^^l^)3i^>olJE.(DTBP) ^tIM^IM-., sfl^lS-, 

afii^lfe, 2-^1 _i-[4_(s] c s-a] o]l ) sfl ^ ]-2-d)1 El -S^sHe , 2 , 2-^1 v\] s. a] -2-3)1 

^MlS.^, !-4i2)-5i tqoj-^ElE}^ ^ 2,2-Hli(*]=^iflfJ) = S3q£^(DliPA) 

*T ^"71 ^-g-^ ^-JE.^ ^3]7> Tfl^Eljl, ^e)^^ol3l ^ 

-FM^ J§- *1*1*H ^ 15 ~ 130°C^ ^JE^i 7^7^, #2^H1 o) sfl «V 

<41> ^> 7 1 5}-^ 1^. ^A]S]^ SE^r ^ S^l-^- ^^l-H- 

^ f^H *d«j^ se^ #els^3], isli ^iUlH^, #el 

nfl^^i&foi-^^^oiE, #sl-f efln}-, ^ -B-el f^H *1 

A^*}, #5}^^ 7^, ^^E), ^H*l, 71^-^V, 1%<&&X}, 



71- ^Aloflofl 51 ^ ^ O^Cf. 
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<43>^aH] l : l-(6 , -^-^]S- < a-2 , -tIll^1^1S[b]H^il^l-3'- < a)-2-(2•-D^l^^l2:[b]E)^.^l-3 , - 

<Q ) a}^±3,*\ #S 31 (0MBTF6) ^ ^ 
<44> l-(6 , -i^-2 , -ofl^^!2:[b]Bl^.^l-3 , -^)-2-(2 , -^l^l^[b]El-2.^!-3 , -^)S!A]-^s. 

^^.Alt-^3KFMBTF6)(3 g)* 50 mL<Hl NH 2 0H • 

HCK0.63 g)-!: "4-& ^ 10£- ^-<?> iH^VSm. NaOH(0.36 g)# 1- 1 mL^l ^r°l ^, 
^11- a]-g-#^ aJ*r*rSai=h #-§-°l ^13^ "11 #3.^1^5. ^, 

SZLefl^ (Flash chromatography, ^IWoU/Sj^/yj^ £-s|SH 0MBTF6(2.0 g)# 
^^V^cf(^# 65%). 
<45> !H NMR (200 MHz, CDC1 3 ) 81.73 (s, 1H), 2.21 (s, 3H), 2.49 (s, 3H), 7.17-7.45 

(m, 2H), 7.54-7.83 (m, 5H), 8.20 (s, 1H); MS m/z 511 (M+, 100), 493 (18), 478 
(5), 464 (26), 419 (10) 

<46> ^aHI 2 : l-(6 , -#5.S--^-Al2.<^-2 , 2 , -n)ll^lS[b]Elj$.^!-3'-^)-2-(2 , -^m^la[b] 

El ^^_ 3 ._<g)SjA>#^s.Al#s^l^l(C0MBTF6)5l ^ 
<47> Aj-7] ^aHI icHjAi <g-g- 0MBTF6(1.3 g)-§- DMF 30 mL^l ^r°l 0 °CS ifl 

Si}. *_>-§- £^-§-°fl N-#3.S4J41°H = (0.51 g)# ^7>*l-^cl-. ti>-g-# 

°1 ^°1 € nfl*r*l ^1^: -SCSI'S ^1 € 31#5.h}-°1 JELS ^t*}^. 

-fr^-Sr NaCl ^-g-^ ^, MgS0 4 S *r€"§- *IM*KiL. tftfsWM -§- D ti» ^1^1 
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<48> 3 : i-( 6 '-(5_^].olcs.AlDll^ol^A>#)-2'-^l^wa2:[b]Bl^.^l-3 , - < a)-2-(2'-nll 

€^^[b]E) -2.€-3'-^) «W#^^1#SM(IMBTF6)£] ^ 
<49> av 7 ] ^ Al <^l 2^1 ^-^ CMBTF6U.26 g)^g- ^€31 20 mL°\] ^91 ^, 0 

^(0.47 g)* ^v}*}<%^. *}-§-#°l ^ nfl^l , tiV-g-o] 

£ #4 ^l^^l = ^#^^4. -H-^l^ NaCl ^-g-^o.S. ^ ^, 

MgS0 4 S. ^Tl^-ol ^^HH ill *fl?l*>£l=K #2fl^l 3S.^mZLHfl^(ofl 

^oHlBflolE/aiA]. = i/5) S £-E^H IMBTF6-=r ^^^(t^* 74%). 

<50> *H NMR (200 MHz, CDCI3) 5 1.70 (s, 1H), 2.23 (s, 1H), 2.50 (s, 1H) , 4.84 (s, 

2H), 6.60 (s, 1H), 7.16-7.41 (m, 2H), 7.50-7.83 (m, 4H), 8.12 (s, 1H) ; MS m/z 
565 (M+, 100), 550 (6), 534 (25), 506 (9), 495 (3) 

<5i> ^A]ofl 4 : l-(6 , -(5-5ll^^l^l-^)-2 , -ofl^HflS[b]El^.^l-3 , -^)-2-(2 , -nll^^l2:[b]^ 

5.^1-3'-^ )«^l-#^-^-SAl#S^l^l(PIMBTF6)^ ^ 
<52> ^-71 *Hofl 30)]^ <g C0MBTF6(2.57 g)* 40 mL^l ^91 ^, £ 

0 rs. ^fl^cf. ^l^^Hll ^1(0.96 g)# ^ ^, 

^ ^ #4 °fl€€ tSe}ol£^ ^#*>£t}. -B-7l#^- NaCl ^!-8- ^, 

31-15 



^0 



1020010011544 2001/4/ 

MgS0 4 5. ^}7]*}JL, #<y-i*HH -g-nfll- x\)7]z>}a\ PIMBTF6-§- *\}^\$X^(^^*r 

85%). JL^S. ^^1- ^*fl ^ -§--§: l-sflA] a.5.c>SH2fl3)(ofl^oH)EflolE/siA]- 
=4/l))S PIMBTF6# ^-^^^ <£&4. 

<53> 1H NMR (200 MHz, CDC1 3 ) 52.24 (s, 3H), 2.52 (s, 3H), 3.07 (s, 1H), 7.19- 

7.90 (m, 11H), 8.20 (s, 1H); MS m/z 611 (M+, 44), 582 (2), 549 (4), 512 (33), 493 
(71). 



<54> *}aH1 5 : ^(6'-5il^ol^>^-2 , -^^^l2:[b]El^.^l-3 , -^)«|A>^^.^.Al#5.^1^) 
(DPIMBTF6)2l ^ 

<55> AJ. 7 ] ^ A ]6j| 1^ y^oj] ^(6 , -i^-2'-Dfl^-^l2:[b]Bl^.^l-3 , -^)^A>^=- 

iS.Al#s.€?l(DFMBTF6)(3 g)# 50 mL^l ^tf. «>-§- *^#<>ll NH 2 0H • 

HCK1.33 g)-§- -f 20£- ^<?> il^l-^t^. NaOH(0.7g)^§- # 2 mL^l ^<?} ^, <>1 

MgS0 4 S. ^-g-* ^lTl^^cf. ^ ^a}<^] 2 - 4fif ^ 

^ «o v ^-^-S ^-§-^1^, DPIMBTF6# ^IS^^cf (^# 70%). 

<56> lH NMR (200 MHz, CDCI3) 5 1.73 (s, 1H), 2.21 (s, 3H), 2.49 (s, 3H), 7.17- 

7.45 (m, 2H), 7.54-7.83 (m, 5H), 8.20 (s, 1H). 



<57> afl^ofl x : #^3>m r]o}=Lm%]o}^ ^^=^1(TFBDA)^ *\}2i 

<58> ^E S |.i^5- 1> 4-w.E4- t q#(i.00 g)-§- Dfl^^l #s.ej-c»l= 50mL^l ^r°! ^ °1 £- 
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oflofl ofl^ lOmL^l 9Xt= ^^^^ofo](i.87 g)-gr 6 £<HH 10^- ^-<?V 

^5>^^1 j2^>*>Sa^. ^ ^--S-, ^ -g-^ofl nfl^^l #5.s^o1h lOmL^l 

o} 91^ oV3^^^#^.e}oi = (i. 68 g ) -g-ojj-g. 15^ ^ ^ ti}-g-A]^4. 

£5L* tf^S **cl * 12*1 # ^J; «]-g~g- *1^V ^ ^^1^, # 

-g- ^#-8: NaHC0 3 ^^^f. -f^]#-g- f^^S 3^ 

MgS0 4 S -g-^-I- ^]7l§>^ TFBDA1- ^lS^^cfC^^-^ 90%). °1* ^1 

<59> IR(KBr) 1174, 1636, 1745, 2973 cm- 1 ; *H NMR (CDC1 3 ) 4.83 (m, 4H), 6.13- 

6.73(m, 6H); 13 C NMR (CDCI3) 59.8, 127.2, 133.2, 164.9; MS m/z 270. 



<60> ^Ajoj] 6 ~ 7 ^ ajju^j 1 ~ 4 : sfr&q ^ ^ 

<62> ojnfl, A>-g-4g ^of^ofl^l ^l-s.^ Z^Z}- ^1-71 ^Al^] 40]] A\ l^ol-^ofl^l 

3)-^"§- < ?l l-(6 ' -(5-^)1 ^ °1 ^].^)-2' -ufl ^ Bfl^[b] El .2.^1-3 ' )-2-(2'-^l ^ Sfl2:[b] E} 
-3 , -^)^^>#^SAl#s^l^(PIMBTF6), ^<>}-lHl«a sJ-^-l-o] i^-Hji^-nHli- 

^S[b]El^-3-^)^}#^^lt-S3M(BTF6), l-(6'-oH]^-2 , -nfl^-»a^[b]El^. 
31-3 ' )-2-(2'-nfl ^-^a[b] El -£.€-3'-^ ) n #3.«(AMBTF6) °1 &c}-. 

31-17 



1020010011544 2001/4/ 

c]o>^o]l^l 0.03 g(10 f$°h)A, ^£]^mv1lo]E(pc) SE-b -irdts)-^ #^ 

oil ^ ^1 0.27 g(90 #^%)# tiilf 1.2 g ^ M5l 1.2 gA5. ^ 

<63> 1] 













*1 


6 


PIMBTF6 


(PC) 


t^Sif + 
Bel #5.5.011^^1 


0 


7 


PIMBTF6 




tSS£f + 

m el #5. 5.011^^1 


A 


til 


1 


BTF6 


(PC) 


ts^lf + 

Bel #5-5.«HH€ 


0 


2 


AMBTF6 


#el?K&t|MH 

(PC) 


#555. f- + 
B£l #5.5.0111^! 


A 


3 


BTF6 


!-2Hlii3! 


#55. 5# + 
B. el #5.5.olll^l 


X 


4 


AMBTF6 




#55.5.1- + 
Hel #5.5.011 1^1 


X 


* tf-g->8 ^JE. : 0 = #£41*] M -8-^ *8#, A = 

X = #£el ^ #M -g-<5« 
** lrdi5j-€ #BHli€ : *H-£. V ^ 480, 



<64> ^Ajofl 8 ~ 10 ^ «1J51<^1 5 ~ 9 : ^7}^ «V^- ^#o] ^ 

<65> ^ofl ttj-ef ^o>^oil^l Sj-^l- ^ ^1^ T^ol-^ofl^ s^l-g- fi^ 

4=) tqo>^^2flolE ^r^^l(TFBDA) Sxr THFoll ^-^5}^ zj-zj-a] ^of^o]]^ ^.^s.^ 
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-g-*ll>S-g- wisest c}. 

<66> e$7)*\, C^VfH^! S^lr^r -#7) 6 ~ 7 ^ *)M<$ 1 ~ 42}- 3J-§" 

*V-8-3l-Sai=K r^of^ofl ^ 0.01 g(10 ^-7|)a1^(i-^1 = s.a1^-s.«)^ 

sll^l^) 0.002 g(2 %=%)-§: ^-7] 50^ *fli^ TFBDA 0.088 g(88 -§- 

<67> [a 2] 







-g-»fl 






8 


PIMBTF6 


TFBDA 


o 


9 


DPIMBTF6 


TFBDA 


o 


10 


PIMBTF6 


THF 


o 


»1 


5 


BTF6 


TFBDA 


X 


6 


AMBTF6 


TFBDA 


Z\ 


7 


IMBTF6 


TFBDA 


X 


8 


AMBTF6 


THF 


o 


9 


IMBTF6 


THF 


o 


* -8"g-^ 0 = ^-^r^l^l ^ -g-^ *g>£, Z\ = ^*>, 



<68> ^JaH} 11 : wvn}- oj-g-t!: ^12: 

<69> Aj- 7 ] 6<H1-H ^ 0.45 ^47l^Elt oj-g-^o^ ^ e. 
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^ Tl-E- -g-^* w]-SEi» Al~g.3j.oJ -e-Ej^^oil 50°C^ SL&<$ *\ #«8-*HI 12 

flofl o.^^ ^.oli 7 0 V £7 > *^*> ^^tb 

*}<%^. 300 nm °R V ^ ** ^a}^ ^^\<L3. ^5\SiJL, ^ 

^}^}JL <&^°\}*\ Ji^s}^ |^J]°1 -fMsl&cf. £ l£r 365 nm^l #-4 

# 2:A}a] PIMBTF6°1 o] M ^-^aH hV^^ ^^ie ^ ^sfl- 

U] -g- 2 A>§]-71 ^ojjL, ^-i- ^A>tV Cf-g- 5-g- 



<70> al^^l 10 - 11 : 2^tf °l-g-t!: *flS 

<71> Aj- 7 ] H]iHofl 1^2^ ^.g-g. z}-Z}- A}-g-£].oJ # 7 ] *}X\q] n4 ^^tb *HS u o Vl 3 

°fl 42} ^* ^ tiling 10 ^ 11* 

<72>^A]oll 12 ~ 13: ^7p5^ ^MS^ ^ 2^#* O]^-^ «Vm-ol ^SL(^r^) 

<73> 4> 7l ^Al^l 8 ~ goflA-l 2^jtt A 7 A 0.45 ^Af 7 l^E^# 

°l-g-*H Ti-E- ^ 7^s. -fre^ A\6\d\ ^<&% 3*1 7.>^AJ i^%o.s 10-g-# Tj^-tb 

^ -f?-el*-§- -?M#3H1 ^M3# 7j-5L7> 

^-^l 300 nm i^^} 
^S^Sj^Jl, ^-g- x}i£f>}51 <>HeHH g^o] -° £| £u}- . £ 2 

^ 365 nm^ 2:A>a] ^a]^] 12^ «]-^^ ^ i«iE5jo^ ^5}-# uj-Ej-VH 

^A}^ HI* ^OlJI, AjAj^ ^A>*V Cf* 5^- ^# M-E^Cf. 
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<74> tiljUofl 12 : ^7}^ %^ ^ ol-g-s}- aVnV^ ^(#^2]-) 

^Afl wVnV^ Wjiil^ 12-1- 

<76>^Al^ 14 ~ 15: ^7F§^ aVuV ^A^-g- o]-g-^- wVnVo} ^^(^^5)-) 

<77> #^3}- tflAl 80 °C°lH <1^SM?1 3* ^^H^r ^7} 12 ~ 132f -^<a 

^ ^ ^ y o v ^S *fl^>£t}. 5E*t, 300 nm ^-^^ 

21*}*}*$. ^S}-£l^j7 ( tf^- ^§>jl #^1^ iL^H^S l^r^M ^-*]S]S3 

4. ^-E.^ S 3^r 365 nm^ 2i*}*] ^Hl 14^ «vni-o] ^ ^sjie ^ o| 

^SH- ^o]^ ( o}7H ^A>s|-7l ^1^, 24t Cf-g- 

5^- M-Hl-^tq-. 

<78> WlJE^l 13 : ^7}^ %^ ^ °l-§-^ ^1^(1^2}-) 

<80> A]^ofl 1 ; ^-^[Xfl HVnl- ^1^51 y^S] ^ tilil 

<8l> #7] >^A]ofl 11 ^ ti]ji7^ 10 ~ HoflA-^ cflSH ^-ir ^ 

f>}%SL^, ZL Cf^- ^ 3 oll V^fl&Cf. 
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<82> [S. 3] 







*1^7) 




(U m) 


^ max 


A OD* 

(enf 1 ) 




11 


4J*]efl 6 


-H 


N 


10 


5 


540 


235 


Hi 

33 


10 


W]57c^l 1 


-H 


-H 


10 


3 


526 


148 


11 


Hi J2.oj] 2 


-H 


o 


10 


5 


539 


174 


*A ODfe *}£l-id £4^5] A. max°lH^ ^^r*!^ X max<Hl 
*^^]^ *)-o]-i- hj.^ -L^jjg. ji^^. stole)-. 



<83> X\*$d\] 2 : #^7>^tb %^ ^ ^•^■S) ^ «1 HI 

<84> #7] ^A]^] 12 ~ 14 * HIIRO}] 12 ~ 13<^ *HS^ ^ * 

<85> 
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13. 4] 









(<g^%) 


(P m) 


A, max 


A 0D* 
(cnf 1 ) 






12 


-^Hl 8 


-H 


N 


10 


12 


539 


259 


33- 




13 




N 




10 


15 


545 


280 




»1 


12 


6 


-H 


O 


10 


18 


533 


231 


•a 


*1 


14 


<g*l«fl 8 


-H 




10 


17 


538 


185 


a] 

jn. 


13 


Hliaefl 6 


-H 


V CH, 

o 


10 


12 


540 


180 


*>o]-g- ^-u^-s] Zf-v\}S_ Ji*^ 


max<>fl >H 



<86> <$7]2i\ A]^6j| l ~ 2<>1H, I^S] ^-^^^ ^oHHlf!! SHf^Sl PIMBTF6* S. 

^-*Rr ^#(^H n-~i4)£- ^o>^^l^l SflM-'y BTF6# S^Rr 

^l-(uli2^ i) AMBTF6C tiling 2, 6)<Hl «l«fl -f^tb ^* 

<87> a>Sf ^-©1, -S- ^o)] ^ o]^A|-^7l5. ^<>HHM S^#£- ^ 

Sj Jl-g-*> nfl^^ -^^i, 7>^*V l^hSHEl ^o>^^^o]e 

31-23 



10^ 



10200TUD11544 2001/4/ 
*W 7p§^M ( ^M3°l °)^& ^ 
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1] 

cf-g- 15. aA]s)^ ^ ol^Af^7l5. 4It7-$ 




R 1 ^ ^Md, S^r ^1* C1-C3 ^^^l7l olJi; R 2i=. ^ 

4^*h (CR 4 H) n 0H 5&^r CeCR 5 )^ °H ; R 3 ^ ^^l^Vl^l , 

0>4^7l, ^MJ*>, ^o]^Al7l, 211^71 ^EJ15} 

R 4 ^ Ci~Cio^ ^^7] oi^ ; r5^ R4^f ^ q- &±., ^is se^ X 

ofll33!7] SEfe 7>= tjL^Hjn.; n, m ^ 1^: 1 ~ 5^ ^^olcf. 
[3^*8- 2] 

2) NH 2 0H • HC1 ^ <£7]^ ^-g-<« ^*m°-3, ^7}f>}°] iV-g-A] ^1 cf-g- N-#3.5. 
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s}-«v^ 2<HH : 



SE^ 32:^1 *Hl!3]7l SE^ ^l-s.ii^7lo]cf . 



3] 

2j-*>^ is iais)^ si- tM- 0.1-90 ^W-f; #e)#efl^, 

^ 1^ °] A o V ^ ^1 10 ~ 89.9 1^ SE^r 2# o]^- 

^ -a-71-g-n)] io ~ 89.9 i^fe ^3-8: ^-^-5.5. Sj-fe c] o]-^^ ^ 7j] 
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[^^& 4] 

^7) s|-«Hq 13, s)-^-!- 0.1-90 ^-5- 3«S X^S^ 

l-dts^ c]o]-^^ s floiE cf^^i] io ~ 99.8 7He ^^lM- ^3 

Jl^ 0 - 80 l7flAl>)l #7flAl*fl ^-o))*) ^Efls} ^^-7))a1^ 0.1 ~ 10 # 

^=%sf; 1# SE^r 2^ -fM-g-nfl 0-90 X^fe ^io S # 

3 

CH 2 -{CF 2 ^CH 2 

^-71 3^-«H n^r 0 - 10^ ^^r°l^-. 



[3^8" 5] 

oll^q-sl:^, ts^f^l, ^l^m, <fl^€#^-i-, ^ 

ia-^^ ^ # f^H ^€ ^ ^ ^o}^ 
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6] 



1*37-^ 7] 

fe^ll , 2-*l H.^-A] -^[^(^ = -3-^ oj| ) 51] ^ ]-2-^l ^ -SS^fe , 2 , 2-cJ nil s-Al -2-3)1 



8] 

s}-^#, Stt A oM 2-5 f^H t!r ^ it^H °l-r- 
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^7} Sj-S)-^ is. s.*]^ sftM-, afe 2-5 tb % v 

3 2:>Sl-g- °l^<H*! 3^ %7)^ nfl^il, ^a^, SAj^f, 

#e}^ej 7l o. ) ^-^^^Ei , ^i^l, ##<=ej ( Efl^^^l, 3!^, ^-fh SE 
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